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WHAT IS CLAIMED IS: 
i. A microscope system in which an electronic 
camera\is used to pick up an observation image by a 



microscope, comprising : 

a controlling section for setting an image pickup 
operation of an image pickup element in said electronic 
camera tc\ an optimum state in accordance with a state 
of at least one of an optical system combination for a 
pro j ectiom magnification of at least an objective lens 
and a photo, eyepiece on a microscope side, an 
observation! method, and lighting conditions. 

2. The^ microscope system according to claim 1, 
further comprising: 

a microscope controlling section for controlling 
an operation of said microscope; and 

an image^pickup element driving section for 
driving said image pickup element, 
irein sLi 



whei 

pickup element 
driving sectior 



d controlling section sets an image 
drive mode of said image pickup element 
to a high speed drive mode, while the 



controlling section detects operation information 



said microscope controlling section, 
croscope system according to claim 1, 



outputted from 

3. The mi 
further comprising : 

a microscope controlling section for controlling 



an operation of 
an image pi 



said microscope; and 

ckup element driving section for 
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driving said image pickup element, 

wherein said controlling section sets a binning 
nunfoer of said image pickup element driving section 
based on an objective lens type outputted from said 
microscope controlling section. 

*4 . The microscope system according to claim 3, 
whereip said controlling section comprises a memory in 
which a table of the objective lens type and the 
corresponding binning number is stored, compares the 
object iv^ lens type outputted from said microscope 
controlling section with said table to determine the 

\ 

binning dumber, and sets the binning number as the 
binning number of said image pickup element driving 
section . 

5. The microscope system according to claim 3, 
wherein sai\i controlling section comprises a memory in 
which a tab]\e of the objective lens type and a 
corresponding NA of a light image incident upon said 
electronic clmera is stored, compares the objective 



lens type outputted from said microscope controlling 
section with said table to obtain the NA of the light 
image incident! upon said electronic camera, obtains a 
resolution R o]f said light image from the NA, obtains 
the binning number as a maximum integer of 1 or more 
satisfying : 

B < R/2p 

when the binning number is B and an element pitch of 
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saidyimage pickup element is p, and sets the binning 
number as the binning number of said image pickup 
element driving section. 

6. \ The microscope system according to claim 1, 
further \ comprising : 

a niicroscope controlling section for controlling 
an operation of said microscope; 

an image pickup element driving section for 
driving s^id image pickup element; and 

an image forming lens and an intermediate 
magnification change optical system, 

whereil said controlling section sets a binning 
number of said image pickup element driving section 
based on an objective lens type, an image forming lens 
type and a zoom magnification of the intermediate 
magnification change optical system outputted from said 
microscope controlling section. 

7. The microscope system according to claim 6, 
wherein said controlling section comprises a memory in 
which a table of\ the binning number corresponding to a 
combination of tne objective lens type, the image 
forming lens typJj and the zoom magnification of the 
intermediate magno_f ication change optical system is 
stored, compares :he combination of the objective lens 
type, the image forming lens type and the zoom 
magnification of the intermediate magnification change 



optical system outputted from said microscope 
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:antrollinq section wi 



controlling section with said table to determine the 



\ 

bira 



_nning number, and sets the binning number as the 
binding number of said image pickup element driving 
section . 

8y. The microscope system according to claim 6, 
whereira said controlling section comprises a memory in 
which a Vtable of a combination of the objective lens 
type, the^ image forming lens type and the zoom 
magnification of the intermediate magnification change 
optical system and a corresponding NA of a light image 
incident uj\pn said electronic camera is stored, 
compares the objective lens type, the image forming 
lens type and the zoom magnification of the 
intermediate \nagnif ication change optical system 
outputted from said microscope controlling section with 
said table to obtain the NA of the light image incident 
upon said electronic camera, obtains a resolution R (= 
0 . 5A./NA or 0.61AVNA: X denoting one of wavelengths of 
lights constituting the light image) of said light 
image from the NA, obtains the binning number as a 
maximum integer o t f 1 or more satisfying: 

B < R/2p 

when the binning number is B and an element pitch of 
said image pickup ^lement is p, and sets the binning 
number as the binning number of said image pickup 
element driving section. 

9. The microsicope system according to claim 6, 
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wherein said controlling section comprises a memory in 
wl^^h a table of an NA and a magnification 
corresponding to the objective lens type is stored, 

\compares the objective lens type outputted from 
said microscope controlling section with said table to 
obtaii^the NA of the objective lens, 

obtains an image forming magnification of an 
optical system of said microscope from the objective 
lens typt^, the image forming lens type and the zoom 
magnification of the intermediate magnification change 
optical system outputted from said microscope 
controlling^section, 

obtains^ the NA of a light image incident upon said 
electronic camera from the NA of said objective lens 

\ 

and the image\ forming magnification of said optical 
system by the \following equation: 

NA = NA of the objective lens/the image forming 
magnification o\f the optical system, 

obtains a resolution R (= 0 . 5A-/NA or 0.61X/NA: X 
denoting one of Lavelengths of lights constituting, the 



light image) of the light image from the NA, 

obtains the pinning number as a maximum integer of 

1 or more satisfying: 
B < R/2p 1 

when the binning number is B and an element pitch of 
the image pickup Jlement is p, and 

sets the binnling number as the binning number of 
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sai\d image pickup element driving section. 

\l0. The microscope system according to claim 1, 
further comprising : 

^microscope controlling section for controlling 
an operation of said microscope; and 

an^\E calculating section for performing an 
automatic exposure control, 

wherein said controlling section comprises a 
memory in which an AE calculation mode table of an 
observatior^method and a corresponding exposure 
calculation mode is stored, compares the observation 
method output^ed from said microscope controlling 
section with said table to determine the exposure 

\ 

calculation mode, and sets the exposure calculation 

\ 

mode to said AE\ calculating section. 

11. The microscope system according to claim 1, 
further comprising : 

a microscopJ^ controlling section for controlling 
an operation of said microscope; and 

an AE calculating section for performing an 
automatic exposure Icontrol, 

wherein said controlling section stops an exposure 
time control in said AE calculating section, while the 

i 

controlling section |ietects information of light path 
change of said microscope outputted from said 
microscope controlling section. 



12. The microscope system according to claim 1, 
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further comprising : 

microscope controlling section for controlling 
an operation of said microscope; and 

a frame memory for storing image data picked up by 
said image pickup element, 

wherein said controlling section stops rewriting 
of the ima^e data to said frame memory, while the 
controlling^ section detects information of light path 
change of said microscope outputted from said 
microscope controlling section. 

13. The \nicroscope system according to claim 1, 
further comprising : 

a microscope controlling section for controlling 
an operation of^ said microscope; and 

a cooling section for cooling said image pickup 
element, I 

wherein saild controlling section changes a set 
temperature set to said cooling section in accordance 
with an observation method outputted from said 
microscope controlling section. 

14 . A microscope system in which an electronic 
camera is used toipick up an observation image by a 
microscope, comprising: 

a controlling^ section for setting an adjusting 
operation of an image picked up by said electronic 
camera to an optimum state in accordance with a state 

1 

of at least one of an optical system combination for a 



,U ,n h tf***h '""B 3 ""IP IF"" iT"Hi tP a h ■ jp«n 



iT"*i ^ iiwn ,a 



- 86 - 

projection magnification of at least an objective lens 
and\a photo eyepiece on a microscope side, an 
observation method, and lighting conditions . 

^5. The microscope system according to claim 14, 
further comprising : 

aVicroscope controlling section for controlling 
an operation of said microscope; and 

an image adjusting section for adjusting image 
data picked up by said image pickup element, 

wherein said controlling section comprises a 
memory in which a shading correction pattern in 
accordance with an objective lens type is stored, 
compares the \ob j ect ive lens type outputted from said 
microscope controlling section with a content of said 
memory, and sets the shading correction pattern in 
accordance with the objective lens type to said image 
adjusting section, and 

said image^ adjusting section performs a shading 
correction of the image data in accordance with the set 
shading correction pattern. 

16. The microscope system according to claim 15, 
wherein said shading correction pattern is a pattern in 
which a gain correction value in accordance with a 
position on an image pickup surface of said image 
pickup element islstored, and 

said image adjusting section performs a gain 
correction of the image data corresponding to the 
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position on the image pickup surface of said image 
pic*kup element based on the gain correction value of 
said\ pattern. 

W . The microscope system according to claim 14, 
further comprising : 

a \microscope controlling section for controlling 

\ 

an operation of said microscope; 

an image adjusting section for adjusting image 
data picked up by said image pickup element; and 

an irr^age forming lens and an intermediate 

\ 

magnification change optical system, 

wherein said controlling section comprises a 
memory in which a shading correction pattern in 
accordance wilth an objective lens type and a zoom 
magnification! of the intermediate magnification change 
optical system is stored, compares the objective lens 
type and the zloom magnification of the intermediate 
magnification change optical system outputted from said 
microscope controlling section with a content of said 
memory, and sets the shading correction pattern in 
accordance with! the zoom magnification of the 
intermediate magnification change optical system to 
said image adjusting section, and 

said image (adjusting section performs a shading 
correction of the image data in accordance with the set 
shading correction pattern. 

18. The microscope system according to claim 17, 



>&**it ™«p 




i;..., ^ ******* -O**™* •« m i> „il 

ai-m 431 m u o icr ®Z U JL. 




- 88 - 

wli^rein said shading correction pattern is a pattern in 
which a gain correction value in accordance with a 
position on an image pickup surface of said image 
pickup element is stored, and 

said image adjusting section performs a gain 
correction of the image data corresponding to the 
position on the image pickup surface of said image 
pickup\ element based on the gain correction value of 
said pavttern. 

19. \ The microscope system according to claim 14, 
further comprising: 

a microscope controlling section for controlling 
an operation of said microscope; 

an image adjusting section for adjusting image 
data picke\i up by said image pickup element; and 

an intermediate magnification change optical 
system, 

wherein said controlling section comprises a 
memory in wtiich a shading correction pattern in 
accordance with an objective lens type is stored, 
compares the lob j ective lens type outputted from said 
microscope controlling section with a content of said 
memory, obtaims the shading correction pattern in 
accordance wioh the objective lens type, corrects the 
shading correction pattern in accordance with a zoom 
magnification ©f said intermediate magnification change 



optical system, 



and sets the shading correction pattern 
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Lid image adjusting section, and 

said image adjusting section performs a shading 
correction of the image data in accordance with the set 
shadi\ig correction pattern. 

20V The microscope system according to claim 19, 
wherein\ said shading correction pattern is a pattern in 
which a \gain correction value in accordance with a 
position \on an image pickup surface of said image 
pickup element is stored, and 

said image adjusting section performs a gain 
correction of the image data corresponding to the 
position on Vthe image pickup surface of said image 
pickup elememt based on the gain correction value of 
said pattern. \ 

21. The ihicroscope system according to claim 14, 
further comprising : 

a microscope controlling section for controlling 
an operation on said microscope; 

an image adjusting section for adjusting image 
data picked up by said image pickup element; and 
an image forming lens, 

wherein said controlling section comprises a 
memory in which a shading correction pattern in 
accordance with al combination of an objective lens and 
the image forming! lens is stored, compares an image 
forming lens type I outputted from said microscope 
controlling section with a content of said memory, and 
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set^s the shading correction pattern in accordance with 
the Vmage forming lens type to said image adjusting 
sectipn, and 

\aid image adjusting section performs a shading 
correction of the image data in accordance with the set 
shading\ correction pattern . 

22. \The microscope system according to claim 21, 
wherein said shading correction pattern is a pattern in 
which a g^Ln correction value in accordance with a 
position on an image pickup surface of said image 
pickup element is stored, and 

said iilage adjusting section performs a gain 
correction on the image data corresponding to the 
position on tme image pickup surface of said image 
pickup element\ based on the gain correction value of 
said pattern. 

23. The microscope system according to claim 14, 
further comprising : 

a microscone controlling section for controlling 
an operation of said microscope; and 

an image adjusting section for adjusting image 
data picked up byl said image pickup element; 

wherein said! controlling section comprises a 
memory in which a Icolor matrix in accordance with 
lighting conditions is stored, compares the lighting 
conditions outputted from said microscope controlling 
section with a content of said memory, and sets the 
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color matrix in accordance with the lighting conditions 
to s>aid image adjusting section, and 

aaid image adjusting section performs a color 
conversion of the image data in accordance with the set 
color maVrix. 

24. A microscope system in which an electronic 
camera is used to pick up an observation image by a 
microscope, Vzomprising: 

a contralling section for setting recording of an 
image picked up by said electronic camera to an optimum 
state in accordance with a state of at least one of an 
optical system aombination for a projection magnifica- 
tion of at least\an objective lens and a photo eyepiece 
on a microscope side, and an observation method. 

25. T^ie microscope system according to claim 24, 
further comprising : 

a micro\scope controlling section for controlling 
an operation Vf said microscope; and 

an image adjusting section for adjusting image 
data picked up By said image pickup element, 

wherein saiM controlling section sets a recording 
pixel number of aVi image recording section based on an 
objective lens tyAe outputted from said microscope 
controlling sectio! 

The microscope system according to claim 25, 
wherein said controlling section comprises a memory in 
which a\table of the objective lens type and a 
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corresponding NA of a light image incident upon said 
electronic camera is stored, compares the objective 
leps type outputted from said microscope controlling 
section \ith said table to obtain the NA of the light 
image incident upon said electronic camera, obtains a 
resolution^ (= 0.5X/NA or 0.61X/NA: X denoting one of 
wavelengths\of lights constituting the light image) of 
the light image from the NA, obtains the recording 
pixel number \s a maximum pixel pitch satisfying: 
Ip < R/2 

when a pixel piVbch of a recorded image is Ip, and sets 
the recording pixel number as the recording pixel 
number of said image recording section. 

27. Tlfce microscope system according to claim 24, 



further comprising : 

a microscope controlling section for controlling 
an operation ®f said microscope; 

an image ^adjusting section for adjusting image 
data picked up py said image pickup element; and 
20 an image fobrming lens and an intermediate 

magnification chabge optical system, 

wherein saidvcontrolling section sets a recording 
pixel number of anumage recording section based on an 
objective lens typeX an image forming lens type and a 
25 zoom magnification ofi an intermediate magnification 

change optical systemX outputted from said microscope 
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2\8 . The microscope system according to claim 27, 
wherein said controlling section comprises a memory in 
which table of a combination of the objective lens 
type, the image forming lens type and the zoom 
magnification of the intermediate magnification change 
optical system and a corresponding NA of a light image 
incident upon said electronic camera is stored, 
compares the objective lens type, the image forming 
lens type aLid the zoom magnification of the 
intermediate magnification change optical system 
outputted frpm said microscope controlling section with 
said table to determine the NA of- the light image 
incident upon! said electronic camera, obtains a 
resolution R (= 0 . 5X/NA or 0.61A./NA: X denoting one of 
wavelengths o^ lights constituting the light image) of 
the light image from the NA, obtains the recording 
pixel number as\ a maximum pixel pitch satisfying: 
Ip < R/2 

when a pixel pitch of a recorded image is Ip, and sets 
the recording pixel number as the recording pixel 
number of said image recording section. 

29. The microscope system according to claim 27, 
wherein said controlling section comprises a memory in 
which a table of an NA and a magnification 

I 

corresponding to the objective lens type is stored, 

compares the 1 ob j ective lens type outputted from 
said microscope controlling section with said table to 




- 94 - 



Or- 



10 



15 



20 



25 



obtain the NA of the objective lens, 

obtains an image forming magnification of an 
optical system of said microscope from the objective 
lens \tyP e / the image forming lens type and the zoom 
magnification of the intermediate magnification change 
optica^ system outputted from said microscope 
controlling section, 

obtains the NA of a light image incident upon said 
electronic camera from the NA of said objective lens 
and the image forming magnification of said optical 
system by tVie following equation: 

NA = NA of the objective lens/the image forming 
magnif icatiom of the optical system, 

obtains W resolution R (= 0 . 5A,/NA or 0.61A./NA: X 
denoting one of wavelengths of lights constituting the 
light image) ot the light image from the NA, 

obtains the recording pixel number as a maximum 
pixel pitch satisfying: 
Ip < R/2 

when a pixel pitfch of a recorded image is Ip, and 

sets the recording pixel number as the recording 

pixel number of skid image recording section. 

30. A microsaope system in which an electronic 

camera is used to jbick up an observation image by a 

microscope, comprising : 

a controlling section for setting a display method 

of the observation Image in a display section to an 
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optiimum state in accordance with an operation state of 
said microscope. 

Bl. The microscope system according to claim 30, 
further comprising : 

A microscope controlling section for controlling 
an operation of said microscope, 

wherein said controlling section turns OFF 
displaying by said display section during exposure, 
when an observation method outputted by said microscope 
controllirqg section is a fluorescent observation. 

32. The microscope system according to claim 30, 
further comprising : 

a microscope controlling section for controlling 
an operation! of said microscope, 

wherein! said controlling section displays a 
residual exposure time in a part of said display 
section, and brings other parts to a low luminance or 
non-emission state during exposure, when an observation 
method outputned by said microscope controlling section 
is a fluorescent observation, and static image pickup 
is instructed.! 



